The potential of MBE rare-earth-doped LaF; thin films in the IR region has been previously reported by our group [I] . Despite an unfavourable electron-phonon coupling which does not permit access to efficient transitions far above 3 pm, LaF; still offers the advantage of a very low phonon energy (-380 cm?) and high transparency in the 2 pm -3 pm range. Therefore it appears very attractive to fabricate a 2.8 kim laser device based on this technology, with erbium as the doping ion, as the waveguide geometry should lead to a low-threshold, efficient, integrated device that operates continuously at room-temperature.
Several erbium-doped LaF, thin films were grown on (1 I I) oriented CaF, substrates with core depths in the 2 pm range, both with or without CaFa claddings. The design with a cladding gives a high NA of 0.7 and offers single mode properties and good vertical confinement at 2.8 pm as shown in figure 1. Three samples of 19 mm length, with respective concentrations of 1.08,5.1 and 8.9 at. %, were grown by this method for investigation. A spectroscopic analysis shows that fluorescence lifetimes calculated by a Judd-Ofelt model based on the measured absorption spectra were in good agreement with measured fluorescence lifetimes. Lifetimes of '11 ti? and 411;i2 levels were found to be in the same range (-10 ms) for concentrations of 5 at.% and above, a key factor in obtaining continuous-wave lasing on the 2.8 pm 4111i2 4 4113i2 transition. In order to estimate the lasing potential, we have undertaken gain measurements by using a Tisapphire laser source tuned at 973 nm absorption peak wavelength to excite erbium ions in.the 'IIIIi2 level and a 2.8 pm Er:CaF, bulk laser developed at ClRlL [2] as the probe. Pump and probe beams were combined with a beamsplitter and coupled into the waveguides with a reflective microscope objective. Probe light was collected by a sapphire lens to avoid losses at 2.8 pm. A monochromator, an InSb detector and two lock-in amplifiers, respectively locked at the probe and the pump frequencies, were used for the detection. The gain was deduced by measuring the variation of the probe signal at the pump frequency normalized by the signal at the probe frequency. Coupling efficiency of the pump beam into the waveguides was optimized each time, the incident pump power remaining constant at 300 mW. Measurements are shown in figure 2 . A maximum gain at 2.8 pm of 2.3% has been obtained for the 5 at.% concentration. This result is, to our knowledge, the first reported gain at 2.8 pin in a fluoride planar waveguide fabricated by MBE. We will present the results of attempts to obtain laser action at 2.8 Iim, improvements to the waveguide design, and the relevant spectroscopic data.
